Background: Women diagnosed with early breast cancer (stage I or II) can be offered the choice between mastectomy or breast conservation surgery with radiotherapy due to equivalence in survival rates. A wide variation in the surgical management of breast cancer and a lack of theoretically guided research on this issue highlight the need for further research into the factors influencing women's choices. An extended Theory of Planned Behaviour (TPB) could provide a basis to understand and predict women's surgery choices. The aims of this study were to understand and predict the surgery intentions and choices of women newly diagnosed with early breast cancer, examining the predictive utility of an extended TPB. Methods: Sixty-two women recruited from three UK breast clinics participated in the study; 48 women, newly diagnosed with early breast cancer, completed online questionnaires both before their surgery and after accessing an online decision support intervention (BresDex). Questionnaires assessed views about breast cancer and the available treatment options using items designed to measure constructs of an extended TPB (i.e., attitudes, subjective norms, perceived behavioural control, and anticipated regret), and women's intentions to choose mastectomy or BCS. Objective data were collected on women's choice of surgery via the clinical breast teams. Multiple and logistic regression analyses examined predictors of surgery intentions and subsequent choice of surgery.
Background
Women diagnosed with early breast cancer (stage I or II) can be offered the choice between mastectomy or breast conservation surgery (BCS) with radiotherapy as their primary surgical treatment [1] . Survival rates between the two options are equivalent [1] which has given rise to the expectation that, if offered the choice, women would opt to have BCS [2] . However, wide variation in the surgical management of breast cancer has been reported [3, 4] , highlighting the need for further research into the factors influencing women's surgery choices [5] . Here we report a study using an extended version of the Theory of Planned Behaviour [6, 7] to predict and understand the surgery intentions and choices of women newly diagnosed with early breast cancer.
The decision to choose between mastectomy and BCS comes at a particularly stressful time for women newly diagnosed with early breast cancer, who are often under pressure to make rapid decisions [8] while coming to terms with their diagnosis and facing uncertainty about the disease [9] . Women in this situation have been found to display high levels of distress, with a loss of effectiveness in key cognitive activities [10] , raising concerns about the psychological impact of being offered a role in decision-making for surgery [9] . Deciding which surgery to have can be complex and difficult [5] . Although survival rates are equivalent, the two options differ with respect to many other outcomes, such as local recurrence rates, recovery time, and cosmetic outcome [1, 4, [11] [12] [13] [14] [15] .
Many factors are reported to influence the choices made by women in this situation, including perceived chance of survival [8, 16] ; concerns about breast loss and local tumour recurrence [14] ; the surgeon's (perceived) preferences and clinical guidance [4, 14, 17, 18] ; patient-professional communication [19] ; patient involvement in decision-making [13] ; body image and sexuality [20] [21] [22] [23] ; and avoidance of the negative sideeffects of radiation treatments [19] . We report a more detailed review of the evidence elsewhere [24] . However, the complexities of the decision are not always reflected in the literature, with few studies examining the influence of different factors simultaneously [24] . More generally, there is a lack of theoretically guided research on this issue. Our contention is that applying theoretical models should help us to arrive at a better understanding of women's surgical choices, which in turn would help to identify ways of supporting women in making these choices.
A theoretical framework that has been widely applied in studying health behaviour and is likely to provide a basis for predicting and understanding the surgical choices of women newly diagnosed with early breast cancer is the Theory of Planned Behaviour (TPB) [6, 7] . The TPB, developed as an extension of the Theory of Reasoned Action (TRA) [25, 26] , has been used to predict and explain a broad range of health behaviours [27, 28] , including breast self-examination [29] , depression and medication adherence in breast cancer survivors [30] , mammography screening [31] and multiple sclerosis patients' decisions on disease modifying therapy [32] . However, as far as we are aware, the TPB has not been used to understand and predict women's surgery choices for early breast cancer. According to the TPB, a behaviour such as choosing to undergo BCS or mastectomy is predicted by behavioural intentions, which in turn are predicted by attitudes towards the behaviour, subjective norm (how significant others expect one to behave) and perceived behavioural control (in the present case, how easy or difficult it is to make the decision). The TPB has been extended to include anticipated regret (the regret one anticipates experiencing after engaging in the behaviour, or not engaging in that behaviour) [27] , which has been shown to enhance the TPB's utility in predicting intentions in a variety of situations, including those pertaining to health-related decisions [33] . In the current study we use this extended version of the TPB.
In the current study we sought to understand the predictors of surgery intentions and choices of a group of women newly diagnosed with early breast cancer and who were invited to use an interactive online decision aid while considering their options for surgery (full details of this study are reported elsewhere) [34] . For the present paper our objectives were: (1) to assess the degree to which TPB constructs account for surgery intentions and surgery choices; and (2) to understand women's views of the treatment options for breast cancer using extended TPB constructs.
Methods

Overview
Women newly diagnosed with early breast cancer (Stage I or II) and who were eligible for a choice of surgical procedures as their primary therapeutic treatment were invited to complete an online questionnaire to assess their views about the available treatment options, and their intentions to choose BCS (the lay term 'lumpectomy' was used in the participant information and questionnaires) or mastectomy. Eligible women were identified by their breast care teams; specialist breast care nurses gave these women information on the study following their diagnostic consultation with their surgeon. 
Participants
Between December 2009 and October 2010, 144 women (out of a total of 160 who were eligible) being cared for by multidisciplinary breast teams in Cardiff, Sheffield and Newcastle upon Tyne in the UK, were invited to take part in the study. Seventy women consented, of whom 62 (88.6%) participated in the study before surgery, in accordance with the protocol; 48 of these women accessed the questionnaire after accessing BresDex and before their surgery (all women included in the current study accessed BresDex). The mean age of these 48 women was 53.15 years (range 29-80), with less than half (47.9%) educated to college level or higher. Seventy-five per cent (n=36) of the women opted for BCS; there was no statistically significant difference in age between those who opted for BCS (mean = 52.92 years) compared with those who opted for mastectomy (mean = 54 years). The number of days between receiving their diagnosis at the results clinic and having surgery ranged from 2 to 56 days (median = 21 days).
Main outcome measures
Views about the surgical options were assessed using items designed to measure constructs in the extended TPB. One item directly assessed intentions to opt for BCS; a second item assessed intentions to opt for mastectomy. Participants responded to these items on a 7-point scale ranging from −3 (I definitely do not intend to choose a lumpectomy/mastectomy) to +3 (I definitely do intend to choose a lumpectomy/mastectomy). Responses to these items were significantly negatively correlated (r = −.785, p < .01). Differential scores were calculated by subtracting intentions for mastectomy from intentions for BCS. Scores could range from −6 to +6; higher negative scores reflect increasing intentions to opt for mastectomy, while higher positive scores reflect increasing intentions to opt for BCS.
'Direct' measures of attitudes to opting for BCS and opting for mastectomy were calculated by averaging responses to the items stating For me, choosing BCS/mastectomy would be … harmful/beneficial, wrong/right. Responses to these items were measured on 7-point scales ranging from −3 (harmful/wrong) to +3 (beneficial/right). Thus the higher the score, the more positive were attitudes towards the surgery option in question. There was a significant negative correlation between the BCS and mastectomy direct attitude scores (r = −.582, p < .001). A differential attitudes measure was calculated by subtracting the mastectomy direct attitudes score from the BCS direct attitudes score [35] .
a The higher the resulting score, the more positive were women's attitudes towards BCS.
Behavioural beliefs about each surgery option were assessed by asking participants to rate five statements (e.g., Having a lumpectomy/mastectomy would be disfiguring) for each surgical option on 7-point scales with endpoints labelled 'extremely unlikely' and 'extremely likely.' Outcome evaluations were assessed using four items b corresponding to the behavioural belief statements (e.g., Having an altered appearance after surgery would be…), to which participants responded on a 7-point scale with the endpoints labelled 'extremely undesirable' and 'extremely desirable. ' To compute an indirect measure of attitudes to BCS and mastectomy, behavioural belief scores were multiplied by the corresponding outcome evaluation scores. Reliability analyses were carried out on the computed variables. For the BCS attitudes scale one item was deleted to achieve a Cronbach's alpha of .623. The remaining items were averaged to calculate a BCS attitudes scale score. For the mastectomy attitudes scale one item was deleted to achieve a Cronbach's alpha of .663. The remaining items were averaged to calculate a mastectomy attitudes scale score.
The belief-based attitudes scales were then correlated with their direct attitude counterparts. The belief-based BCS attitudes score was positively, albeit not significantly, correlated with its direct attitude counterpart (r = .248, p =.097). The belief-based mastectomy attitudes score was significantly positively correlated with its direct attitude counterpart (r = .373, p < .05).
Subjective norms were measured by six items, three for each type of surgery. Each participant was asked to rate whether three salient referents (her closest friends, her partner/spouse, her breast surgeon) felt that she should choose to have BCS or mastectomy. Responses were made on 7-point scales with endpoints labelled 'definitely should not' and 'definitely should.' There was good internal consistency among the items relating to both BCS (α = .712) and mastectomy (α = .749). BCS subjective norms and mastectomy subjective norms were calculated by averaging scores on the relevant items. A subjective norms differential score was then calculated by subtracting the mastectomy subjective norm score from its BCS counterpart. The higher the score on the resulting differential measure, the stronger were women's subjective norms in favour of BCS.
Two further items measured descriptive norms by asking participants to indicate on a 7-point scale the extent to which they agreed or disagreed with the statement 'Most women who find themselves in my situation would choose to have a lumpectomy/mastectomy'. Scores on the two items were strongly correlated (r = −.451, p < .01). A differential descriptive norms score was calculated by subtracting the mastectomy score from the BCS score. The higher the resulting score, the stronger was the descriptive norm in favour of BCS.
Participants' perceived behavioural control (PBC) relating to the decision about which surgery to choose was assessed by two items (e.g., Which treatment to have is mostly up to me). Responses were measured on 7-point scales ranging from −3 (strongly disagree) to +3 (strongly agree). Scores on the two items were strongly correlated (r = .652, p < .001) and were averaged to form an index of PBC. The higher the score, the greater the control participants felt they had over choosing their surgery.
Anticipated regret was assessed by asking participants to imagine (in turn) that they had chosen BCS or mastectomy. They were then asked to rate on a 7-point scale the degree to which they thought they would feel anxious, relieved, regretful and confident (endpoints labelled 'not at all' and 'extremely'). These four items were averaged to calculate anticipated regret (BCS α = .744; mastectomy α = .668) by averaging scores on the relevant items. A differential anticipated regret score was calculated by subtracting the mastectomy score from the BCS score. Higher scores on the resulting measure reflect greater anticipated regret in relation to BCS.
Objective data were collected on participants' choice of surgery; the clinical breast teams notified the research team of the type of surgery participants went on to have (i.e., either mastectomy or BCS).
Analysis
Hierarchical multiple regression analysis was used to examine the utility of the extended TPB in predicting participants' surgery intentions. The basic TPB constructs (attitudes, subjective norms, PBC) were entered at step 1. At step 2 the extended TPB constructs (descriptive norms, anticipated regret) were added. Logistic regression was used to examine the utility of the TPB in predicting participants' surgery choices. Here intentions and PBC were entered in block 1; attitudes, subjective norms, descriptive norms and anticipated regret were entered in block 2 c . T-tests were used to examine differences at the item or construct level between women who opted for BCS and those who opted for mastectomy; we report the results based on equal variances not assumed where Levene's test for equality of variances was found to be statistically significant.
Results
Predicting surgery intentions and surgery choices
The relevant correlations are shown in Table 1 . Surgery choices were significantly negatively correlated with surgery intentions, attitudes, subjective norms, and descriptive norms. Surgery intentions were also significantly negatively correlated with anticipated regret, while surgery choices were significantly positively correlated with anticipated regret. Thus the stronger women's intentions were to choose BCS, the more positive were their attitudes to BCS; the more they felt significant others wanted them to choose BCS, and that other women in their situation would choose BCS; and the less regret they expected to feel if they were to opt for BCS.
Results of the hierarchical multiple regression analysis are summarised in Table 2. Step 1 of the analysis accounted for 69.6% of the variance in intentions, Fchange (3, 42) = 32.08, p < .001. Both attitudes and subjective norms were significant predictors of intentions. Although adding extra predictor variables at step 2 did not yield a significant improvement in the prediction of intentions, Fchange (2, 40) = 2.38, p = .105), it is worth noting that anticipated regret was a significant predictor of intentions at this step, along with attitudes, and that subjective norms was no longer significant.
Results of the logistic regression analysis are summarised in Table 3 . Surgery intentions were found to be a significant predictor of surgery choices, B(1) = −.832, p < .01, odds ratio = .435.
Understanding surgery intentions and surgery choices Attitudes towards surgery options
T-tests were used to examine whether there were significant differences at item level between women who For the behavioural belief items, women who opted for BCS believed more strongly that mastectomy would have a negative effect on their sex life, (Ms = 0.94 vs. -1.10), t (44) = 2.74, p = .009. For the outcome evaluation items, feeling less feminine was rated as more undesirable by women who opted for BCS than for women who opted for mastectomy, (Ms = −2.08 vs. -1.00), t(44) = −2.62, p < .012.
Perceived expectations of significant others
The subjective norms variable also predicted surgery intentions, and t-tests using Bonferroni adjusted alpha levels of .008 per test (.05/6), were used to examine whether there were significant differences at item level between women who chose BCS and those who chose mastectomy.
After applying the Bonferroni correction, women who opted for BCS were more likely than those who chose mastectomy to perceive that their partner/spouse wanted them to choose BCS, Ms = 1.64 and −0.40, respectively, t (44) = 4.02, p <.001. Women who opted for mastectomy were significantly more likely than those who chose BCS to perceive that that their breast surgeon wanted them to choose mastectomy, Ms = 0.30 and −0.75, respectively, t (27) = −3.58, p =.001.
Discussion
We examined the utility of the extended TPB in predicting and understanding the surgery intentions and choices of women newly diagnosed with early breast cancer. The TPB attitudes and subjective norms variables were found to predict women's intentions to choose BCS or mastectomy, which in turn predicted their surgery choices.
While the extended TPB was found to have utility in predicting women's surgery intentions and choices, it was the variables from the TRA (i.e., attitudes and subjective norms) that were found to be significant predictors. Attitudes towards the surgery options were found to predict surgery intentions, with women reporting that their chosen surgery was beneficial and right for them. The perceptions of the expectations of significant others were also found to predict women's intentions for surgery. However, when variables from the extended TPB were added to the regression analysis, anticipated regret was a more important predictor than subjective norms. The correlations of the TPB variables with intentions found both subjective norms and anticipated regret to be strongly associated with surgery intentions, with a higher coefficient demonstrated for anticipated regret. Subjective norms and anticipated regret were also found to be strongly correlated, such that when the influence of anticipated regret on intentions was controlled for, the influence of subjective norms on intentions diminished. PBC was not found to be predictive of either surgery intentions or choices, showing that how much control women felt they had over the decision was not an influential factor. The mean PBC score (1.96) was high, suggesting that women felt that they had control over the decision.
Comparing the scores of women who opted for BCS with those who opted for mastectomy at the level of individual TPB items helps to provide an insight into the factors that shaped women's decisions. Feeling less feminine was also judged to be more undesirable by women who chose BCS than by women who chose mastectomy. Women who chose mastectomy perceived that having a mastectomy would be less likely to have a negative effect on their sex lives than did women who chose BCS. These findings are consistent with other studies in which it has been found that attitudes to body image and sexuality influence surgery choice [20] [21] [22] [23] , with patients who opt for BCS placing greater emphasis on these factors [20] , perceiving the outcome of the surgery to be less disfiguring [22] , and seeing BCS as allowing them to conserve their femininity, physical appearance and sexuality [23] . Further research should look to examine the factors shaping these perceptions in greater detail, such as the availability of immediate breast reconstruction, or the need for other further treatment including radiotherapy.
When it came to the perceived expectations of significant others, women who chose BCS were more likely to perceive that their partner/spouse wanted them to choose BCS, whereas those who chose mastectomy were more likely to perceive that their breast surgeon wanted them to choose mastectomy. The social referent was consistently seen as favouring the option that was favoured by the respondent herself. In the case of the partner/spouse, it is unclear whether the perceived preferences are projected onto the partner/ spouse on the basis of the respondent's own personal preference, or whether the perceived expectations of this referent helped to shape her own preference. However, it is worth noting that the perceived expectations of the partner/spouse were particularly pro-BCS and anti-mastectomy in the case of women who opted for BCS, suggesting that the partner/spouse's expectations played an influential role.
Other studies have reported the perceived expectations of the breast surgeon to be an influential factor, especially among women with a preference for BCS [14] . There is also some evidence that where women prefer mastectomy, their fear of cancer overrides their perceptions of their surgeon's preference [36] . However, little is known about the influence of the surgeon relative to the influence of other significant referents, such as the spouse [37] . The most straightforward interpretation of the current findings is that the views of the partner/ spouse and of the breast surgeon in particular had an influence on women's surgery intentions, although the alternative interpretation that women's own preferences regarding surgery shaped their perceptions of others' expectations cannot be ruled out. Indeed, anticipated regret was found to be a more important predictor than subjective norms, consistent with other evidence that anticipated regret is a significant predictor of prospective behaviours after accounting for other TPB variables [33] . Motivation to avoid the negative emotion women anticipated experiencing if they were to opt for one type of surgery over the other may have helped form these perceptions. Future research should aim to examine more directly the influence of the expectations of significant others on women's surgery choices.
Strengths and limitations
Key strengths of this study are that it is, as far as we are aware, the first to apply an extended TPB to predicting and understanding women's actual surgery choices for early breast cancer at the time decisions were being made, and that it examined behavioural outcomes, as well as surgery intentions. Many studies applying the TPB do not measure behaviour and if they do, it is often assessed in the form of participant self-report [38] . A limitation of the present study is the low uptake rate and attrition at various points in the recruitment and data collection process, resulting in a relatively small sample size. Therefore, the participants in this study may not be a representative sample of women newly diagnosed with early breast cancer. However, these points need to be evaluated in the context of the considerable difficulties involved in recruiting a 'real world' sample of this nature. It is important to bear in mind that these women were asked to invest time and effort on a purely voluntary basis at a particularly difficult and stressful time [9] . They had just received a diagnosis of breast cancer and were asked to consider their surgical options and make a decision within a short period of time; the median time between diagnosis and surgery was 21 days. Under these circumstances we were pleased to have been able to recruit enough women to permit multivariate analyses and to enable us to examine more closely the factors that influenced their surgery choices. It is also important to note that all the participants in this sample accessed BresDex, an interactive online decision aid, to support them when considering their options for surgery [34] . Further work is needed to compare women who use BresDex with those who do not and to explore whether use of the decision aid influences their surgery choices.
Conclusions
This study adds to the existing evidence by demonstrating the utility of the extended TPB in predicting not only women's intentions for surgery for early breast cancer but also their subsequent choice of surgery. Furthermore, this study also demonstrates the utility of the extended TPB in providing a framework for arriving at a better understanding of the factors influencing women's decisions in this context. By identifying the factors that shape women's intentions to choose either BCS or mastectomy and thereby their subsequent choice of surgery, we are better able to pinpoint which components of a decision support intervention, such as BresDex, are likely to be of most importance in supporting women as they consider their options for surgery.
Endnotes a Ajzen and Fishbein [35] showed that the prediction of intentions (and by extrapolation behaviours) in a choice situation is improved by using a measure that reflects differences in the evaluation of the two behavioural alternatives. b There were only four outcome evaluation items because it seemed inappropriate to invite these women to evaluate the desirability of the outcome of being cured of their breast cancer.
c Other variables with the potential to influence women's surgery intentions and choices, but which were not included in the regression analyses, include age and knowledge about the surgery options. There were no statistically significant age differences between those who chose BCS compared with those who chose mastectomy, or in their attitudes towards the surgery options; therefore age is unlikely to have contributed to the predictive power of the regression models. Similarly, knowledge was not included in the regression analyses due to the high mean scores and observed both pre-(mean = 8.28, sd = 1.07) and post-BresDex (mean = 8.51, sd = 1.01), with no significant differences between those who chose BCS and those who chose mastectomy [34] .
